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Abstract
Innovation can be regarded as one of the most important factors in enhancing economic development. However,
innovation management policies are extremely complex and dynamic in the sense of constant change and
uncertainty. This complexity is significantly compounded by the fact that the public sector itself is constantly
changing as well. In broad terms, this is about the transformation processes in policy making both in developing and
developed countries, where the hierarchical model of government as the predominant organisational model to fulfill
public goals is losing its power to market mechanisms with supposed creative and specialised capacity of
enterprises, quasi-autonomous non-governmental organisations (quangos),  third  sector  etc.  The  inadequacy,  if  not
absence, of scholarly attention to the effect that aforementioned organisations have on the implementation of
innovation policy is the most important aspect in the context of this paper. As the actual effect of quangos on a NSI
remains unclear from the literature and as the effect is very much context-specific, the analysis of two case studies is
carried through to explore the theoretical implications in practice. Derived from this, in more narrow terms, this
paper is to explore how increasing usage of quangos has affected the functioning of a NSI and its performance in
two ‘core technologies’ in Estonia: on the one hand, in biotechnology (especially the Estonian Genome Project), and
on the other hand, in information and communication technology (e-Learning initiatives). Both areas are stated as
the priority areas in the development process of catching up and building up the knowledge-based society in Estonia.
This paper argues that the decentralised organisational set-up has caused serious problems in policy impact and can
be seen rather as a tool used by the government to shift responsibility (including financial) from itself.
Keywords: NSI, quasi-autonomous non-governmental organisations, innovation policy, the Genome Project
and e-Learning.
Introduction
“A Government could print a good edition of Shakespeare’s works, but it could not get them written”
(Marshall 1907: 22)
Innovation can be regarded as one of the most important factors in enhancing economic
development. At the same time policies to manage innovation are (1) extremely complex
(involving government, enterprises, research and development agencies, investors, consumers,
etc.) and (2) dynamic, in the sense of constant change and uncertainty. The successful
governance of these processes requires extremely systematic and well-informed government
policies. This complexity is significantly compounded by the fact that the public sector itself is
constantly changing as well. First of all, in democratic societies there are periodic elections that
normally bring new priorities, initiatives, etc. Second, the organisation of the public sector
(which decides what, when and with what means) has been also strongly changing in the last 30
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years. Keywords like privatisation, deregulation, and decentralisation have come to characterise
public sector change in developed as well as in developing countries.
The focus of this paper is on the ever-increasing role and involvement of non-governmental
organisations, especially non-profit organisations, in policy implementation. This trend can be
considered as administrative and external decentralisation (Pollitt & Bouckaert 2004: 81-90), or
in other words, the trend towards a ‘quasi-market’ (Nelson & Winter 1982), ‘grey zone’ (Bertelli
2006c: 584; Greve et al. 1999: 132), ‘hollow state’ (Milward 2000), ‘shadow government’
(termed by Axelrod in 1992, Eger 2006) or a ‘New Deal-Style initiative’ (Goldsmith & Eggers
2004: 10), etc. This paper emphasises the special status these non-governmental organisations –
so-called quasi-autonomous non-governmental organisations (hereafter quangos)  –  have  in  a
‘National System of Innovation’ (NSI). The NSI is defined as the “set of distinct institutions
which contribute to the development and diffusion of technologies and which provides the
framework within which policies are implemented” (Metcalfe 1994: 940). This kind of system
approach has been taken in order to set the analysis on innovation policy into some kind of
boundaries, especially because of the dynamic and unseizable sense of the term ‘innovation’
itself (Schumpeter 2002: 64).1
The term quango does not have an international definition which is valid for every country; how
quangos are treated is strongly dependent on the institutional structure of the state and the
specific conditions like finances, ministerial responsibility, control mechanisms, public task and
public domain (Greve et al. 1999: 130, 138-141; Pollitt et al. 2004: 8-9). The most common
definition, also used in this paper, is given by van Thiel (2004: 176): “quangos are organisations
which, as their main task, are charged with the implementation of one or more public policies,
and which are funded publicly but operate at arm’s length of the central government, without an
immediate hierarchical relationship existing with a minister or a parent department” (see for the
characteristics of quangos also Pollitt et al. 2004: 10).2 When Anthony Barker coined the term
‘quango’ in 1982, he foresaw that quangos would enjoy only a short life; in reality, however,
there has been a quango explosion at all levels of society – regional, central, European (van Thiel
1 It needs to be mentioned that the usage of a system approach to study innovation has been absorbed
increasingly since the early 1990s (Freeman 2002: 191; Carlsson 2006: 58; Reinert & Reinert 2003: 2; Chang &
Chen 2004: 18), including in the several supra-national organisations like the Organisation for Economic
Cooperation and Development (OECD), the European Commission and UNCTAD (Lundvall et al. 2002: 214).
2 The list of the organisations which belong under this concept is long and varied: (1) contract agencies; (2)
public bodies (e.g., Non-Departmental Public Bodies, Para- and Extra-Governmental Organisations, the Dutch
Zelfstandige Bestuursorganen); (3) voluntary or charity organisations; and (4) state-owned enterprises and private-
sector organisations (van Thiel 2004: 176; Greve et al. 1999: 144; Bertelli 2006b: 241-242).
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2004: 175; Peters & Savoie 1994: 420; Massey 1997: 22). The same is the case in Estonia, where
the number of these entities as well as the respective allocations from the state budget has been
growing rapidly (Tavits & Annus 2006: 6, 11).
The research in the area is highly relevant as the different non-governmental organisations, non-
profit sector and private actors play an increasing role in the organisation and governance of
modern  society,  but  so  far  the  systematic  scholarly  attention  to  such  forms  of  governance  has
remained rather limited (Kooiman 1996: 9; Mattli & Büthe 2005: 399-400), especially outside
the OECD countries (Tavits & Annus 2006: 3). So, although several research papers are
foreseeing an important role public policy will play in a NSI (Högselius 2006: 37; Carlsson
2006: 57; Lundvall & Maskell 2000; Nelson 2004), besides a general lack of consideration on
changes in the system (Högselius 2006: 31; see here also Sharif 2006), there is also a lack of
attention given to the changes taking place in the public sector itself.
Derived from this, the aim of this paper is to assess what is the role quangos play in the
implementation of innovation policy and the effect that this kind of policy framework has on the
innovation policy outcomes. In more narrow terms, it is about how the ever-increasing usage of
quangos has affected the functioning of a NSI and its performance in two ‘core technologies’ in
Estonia: (1) on the one hand, in biotechnology, in particular the Estonian Genome Project
(hereafter the EGP), which can be considered as one of the new rising high-technological fields,
and (2) on the other, in information and communication technology (hereafter ICT), in particular
the case of e-Learning initiatives, as prevailing and ubiquitous technology, which continuously
broadens its scope by embedding into traditional industrial and non-industrial sectors.3 Both
areas are stated as priority areas in the development process of catching up and building up the
knowledge-based society in the Estonian research and development and innovation strategy
Knowledge-based Estonia 2002-2006 and 2007-2013.
In both cases, the EGP and e-Learning, Estonia uses extensively quangos in policy framework,
and in both cases, as this paper will argue this has caused serious problems in policy impact.
In the first section, the main aspects of concern to public policy are discussed in order to support
innovation in certain areas (in areas oriented on higher value added). Secondly, a short overview
of changes in public sector in terms of quangos is given, focusing here on the reasons for their
3 See here Carlota Perez’s (2002) seminal concept of techno-economic paradigms.
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involvement in and possible outcomes of public policy. The third section concentrates on the
Estonian case studies, giving at first an overview of the main aspects how a NSI in both cases is
built up and then discussing over the main developments. Based on these two case studies a
general conclusion is made about the effect of quangos on the functioning and performance of a
NSI.
1. The role of the state in economic development in the framework of National Innovation
Systems
Although the concept of a NSI has been in use for the past 20 years (Lundvall et al. 2002: 215;
Sharif 2006: 745), it is still a rather ‘fuzzy concept’ (Sharif 2006: 756, 757; see also Högselius
2006: 38), it is still a subject to a remarkable variety of interpretations (Chang & Chen 2004: 25),
and it is still evolving over time (Nelson 2004: 373).4 However, the systematic approach that the
NSI is broadly about is considered to be in the framework of this paper a useful tool to set
boundaries for the evaluation of developments in a certain technological field. Especially this
systematic approach concerns the basis how a NSI is built up: (1) patterns of scientific,
technological and industrial specialisation, (2) institutional profiles, and (3) structures of
knowledge interactions (OECD 1999: 23). As proposed by Carlsson et al. (2002), the core
functions of a NSI can be elicited by the following questions: what to do; how to build up the
system so that the overall objectives are met; and how to support efficiency and long-term
survival of the system?
To start with, the specialisation aspect of a NSI is based on the notion that during the last decade
a long-term economic growth has been enjoyed more obviously by the countries emphasising
innovation in high-tech areas (Reid & Nauwelaers 2002). The explanation lies in the fact that
economic activities (Singer 1950; Hamilton 1791; see for an Estonian case Kattel 2004) or so-
called ‘windows of opportunity’ (Perez 2001: 109) to innovate are dissimilar in different
industries – in qualitatively low activities innovation would result in lower costs; in qualitatively
high activities in higher wages, profits and taxes, and so in an increased community standard for
living (‘triple level rent-seeking’, Reinert  2004:  7).  The  same  is  the  case  with  different
technologies (Perez 2001: 112-113; see here also Cimoli et al. 2006: 6).
4 For example, Freeman (2002) is concentrating on technological aspect, Edquist (2005) on organisations
and institutions, Nelson (2004) on R&D investments, and Lundvall & Maskell (2000) on interaction and learning,
etc., in the research on NSIs.
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In other words, the key for economic development is in the creation and advancing of new
knowledge (Reinert 1999: 285; Marshall quoted in Arthur 1994: 3-4). The state’s role here is of
utmost importance. Firstly, the state can support the change in economic structure towards more
knowledge-intensive one through its educational and science policies (see here also Tiits, Kattel
& Kalvet 2005: 17). However, too strong emphasis on knowledge and R&D may lead the system
into ‘path-dependency’ (Arthur 1994: 1-2; OECD 1999: 27) or may see innovation in a too linear
and an economic-centered way (Shriner 1973: 454), meaning in its own turn a lack of ‘feedback
loops’ (Kline & Rosenberg 1986) and hence of creativity (Mothe 2004: 526; Cumming 1998:
21). Not to mention the inadequate risk management system in science-based innovation, often
seeking the ways to eliminate rather than to deal with them (Styhre 2006: 302, 310).
Secondly, as the factors leading to successful innovation differ greatly across industries and
sectors (e.g., Pavitt 1984), it is the state’s power to use the most suitable institutional mechanism
for  (a)  technologies  and  industries  of  the  dissimilar  fields  (Nelson  2006:  11-12)  and  (b)  of  the
different phase of development (Perez 2001). In this paper, the particular emphasis is given on
the mercantilist concept based on List, but also on Smith, seen as a ‘misunderstood mercantilist’
(Reinert 2004: 15; see also Freeman 2002: 193). This concept is specifying the need for a strong
intervention in an infant industry by the state (e.g., patents to protect the creation of new
knowledge) and foresees to open the area for market forces only when the certain level of
maturity has been achieved (see here also Reinert 2004; Cimoli et al. 2006: 2; Hamilton 1791).
Besides the infant industry protection, the provision of financial means (especially for R&D) has
been seen as another important, if not the most necessary, part of the public policies (Högselius
2006: 36; see also Nelson 2004; Freeman 2002: 206; OECD 1999: 21). Furthermore, by
investing heavily into the promising technologies/economic sectors in an early stage, the
government can create some kind of basic capabilities and stability and thereby encourage an
entrepreneurial spirit (Edquist 2005: 191; Trott 2002: 35; Moreau 2004: 866-868). This kind of
support is essential, especially when to consider (1) uncertainty and risks, and (2) heavy
investment needs with the long lead time in new arising areas (Klay 1998: 141-142; see also
Lundvall et al. 2002: 227 from time perspective; Kline & Rosenberg 1986 and Siemon 2006
from financial perspective).5
5 The role  of  the  state,  acting  as  a  ‘last resort’,  is  in  particular  the  main  reason for  success  in  the  area  of
biotechnology in US (Lawlor 2003; see also Lehne & Roozendaal 2005: 68). The political choice with respect to
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An important aspect of a NSI is its depth in the sense of close cooperation between the actors of
the area, being so much more than just an institutional structure and favorable macroeconomic
conditions created by the government (see here Porter 2000). At the core of a NSI lies the idea of
‘tacit knowledge’ and social capital, based on interconnections, relationships and trust between
economic actors (‘social glue’ as Porter, 2000: 264, called it), and on learning process –
learning-by-doing, learning-by-using and learning-by-interacting (Lundvall & Maskell 2000;
Nelson 2004; Edquist 2005: 194; for overview see here Chang & Chen 2004: 27; OECD 1999:
39).6 However, these are the aspects which cannot be planned by government or any other actor
in a direct  way. This is  particularly important,  when to bring out that  according to Lundvall  &
Maskell (2000) the success for innovation depends on long-term relationships.
Derived from the latter aspect, the evaluation of a technological system should be based on how
different players (Carlsson et al. 2002: 233) and activities contribute to the functioning of the
system as a whole (Högselius 2006: 37).
2. The change in the governmental organisational set-up and policy making – the rise of
quangos
While analysing the effect of quangos on a NSI, it is important to understand why this kind of
approach has been undertaken by policy makers. These are the “diverse, competing and
frequently conflicting claims” about the advantages of creating quangos in public sector that
make, however, the issue complicated (Manning & Matsuda 2000). Not to mention here that
according to van Thiel (2004: 176) the quango proliferation is likely to be a trend rather than a
deliberate choice.
In broad terms, the creation of (quasi-autonomous) non-governmental organisations in the public
sector can be seen as an organisational development due to the need to be adapted to the
environmental changes, in particular to the dynamic, global and technology-driven economy
(Klay 1998; Goldsmith & Eggers 2004; Goodsell 2006; Bevir 2006; Massey 1997; for Central
and Eastern European countries see here Drechsler 2004).
issues such as technological and sectoral specialisation and heavy investments in education has claimed to be also
behind the success of catching-up countries in the 20 century (Högselius 2006: 45).
6 Besides that the NSI is dependent on a wider socio-economic system with political, cultural and historical
influences as well as on economic policies (so-called ‘broad’ approach of a NSI as proposed by Lundvall) (see here
Freeman 2002: 194; Lundvall et al. 2002: 225-226; Kuhlmann & Edler).
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So, firstly, in order to manage with the dynamics of economic development and to manage with
the complex and unpredictable problems often transcending organisational boundaries
(Goldsmith & Eggers, 2004; Mintzberg 1996), also a government should use the public service
delivery models of greater complexity (Goldsmith & Eggers 2004) and with wider external
linkages (Trott 2002; Klay 1998). Secondly, the policy implementation kept at arm’s length
through specific agencies is believed to be more effective, efficient, credible (see here van Thiel,
2004), and innovation enabling (Goldsmith & Eggers 2004: 29; Shleifer 1998: 6).7 The other
important aspect about the trend towards quangos is related to the peculiarities of high-
technology, as brought out by Utterback (1996). According to him, because of the technological
uncertainty the organisational structure in the early stage of the product development should be
rather organic and opened for the frequent adjustments.8
When trying to find positive and justified explanations for the preference of engaging quangos in
policy implementation, it can be said that the main driver behind is the lack of sufficient
capabilities inside public sector to reflect and to affect changes in the economy (or in the society
in general). As the result, the need for special agencies of specific knowledge and expertise (so-
called ‘best of breed’ providers) (Goldsmith & Eggers 2004: 29; see also Elgie 2006: 208;
Bertelli 2006c: 585; Pliatzky 1992: 556), especially in the highly technical areas (Mattli & Büthe
2005: 418) together with more flexible organisational set-up has aroused (Milward 2000: 364;
Milward 1996: 195).
More specifically, the reasons for the creation of quangos have claimed to be in ensuring better
service delivery models which, on the one side, are keeping distance from the shifting political
powers between different political parties and hence establish a credible commitment to policy
outcomes (Bertelli 2006c: 586; Elgie 2006: 209; Massey 1997: 23; Pliatzky 1992: 556; for critics
7 At the same time, there are several theorists claiming that the source of innovation and economic success
lies particularly in bureaucracies, e.g., Drechsler (2005a: 95) claims Weberianism to be an important factor behind
the  economic  and social  success  in  the  transition  countries  in  Central  and Eastern  Europe. The positive effect of
bureaucracy on the growth in developing countries has been remarked also by Evans and Rauch (1999).
8 There are also other explanations for the creation of non-governmental organisations within the public
sector. According to Thatcher (2002) there are four important aspects (PS! focus on non-majoritarian institutions):
(1) it is the result of process of institutional isomorphism, or cross-national policy transfer, e.g., pressure from the
EU to harmonise regulatory structures, (2) it is about long-standing state traditions, where delegation may be a
normal part of the political process or be a radical break in current political practice, (3) it is the result of political
leadership, or political entrepreneurship, something about party political agenda, and finally (4) it is a part of a wider
process of state reform (New Public Management (NPM)) (see also Elgie, 2006). The implication about
isomorphism has been found reflection also by van Thiel (2004; see also Pollitt et al., 2004) and the existing
politico-administrative culture as an influence on the creation of non-governmental organisations by Pollitt et al.
2004.
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see van Thiel 2004: 195), but on the other side, are more in touch with certain specific
circumstances and environment (Peters & Savoie 1994: 422), and hence also with the needs of
clients (‘increased reach’) (Goldsmith & Eggers 2004: 28, 34; Rasmussen et al. 2003: 84;
Pliatzky 1992: 556). The latter in its turn is providing favorable basis for innovation and
creativity (through so-called ‘feedback-loops’  and  ‘chain-linked model’ (Kline & Rosenberg
1986)) and for flexibility and speed as opposed to inflexible bureaucracies which tend to
allegedly react slowly in new situations (Goldsmith & Eggers 2004: 31; Bertelli 2006b: 240; see
here  also  Pollitt  et  al.  2004:  20).  At  the  same  time,  this  kind  of  approach  tends  to  create
instability in the system as a side effect (found evidence also in the case studies by Pollitt et al.
2004).
There are, however, considerable (possible), more severe problems with using quangos. The
main issue here is related to the concern of supporting and maintaining public values, i.e.,
quangos represent a considerable threat to the public sector’s accountability (e.g., Nelson &
Winter 1982; Rhodes 1994: 151; Wisniewski 1992: 110; Peters & Savoie 1994: 423; Brock &
Banting 2001: 155; Goldsmith & Eggers 2004: 12), responsibility (van Thiel 2004: 181; Milward
2000: 366; Drechsler 2005a: 101), and reliability (Drechsler 2005a: 95).9 The delegation of
public authority may be seen as shifting the responsibility away from government, but also
resulting in fragmented policy coordination together with goal congruence, contorted oversight,
communication meltdown, capacity shortages and relation instability (for the most fundamental
overview in these issues see OECD (2005) but also Goldsmith & Eggers (2004).
The root of the problem is often in funding schemes. The delegation of public authority may be
seen as shifting the funding responsibility away from government (Goldsmith & Eggers 2004:
34; Rasmussen et al. 2003: 84; see also Manning & Matsuda 2000), due to what, however, the
public policy is often implemented in a greater ‘resource squeeze’  than would be the case in a
traditional way (Rasmussen et al. 2003: 90; Brock & Banting 2001: 5). Such resource squeeze is
perhaps the main reason, along with a neo-liberal ideological background, why usage of quangos
is seen to move public sector activities away from Weberian legalistic rationality (emphasis on
the  common  good)  towards  economic  rationality  of  efficiency  (emphasis  on  the  low  costs  but
9 That is, however, precisely the aspect why it is claimed that from all the actors in democratic government,
the bureaucracy is the most preferred one, as it has the greatest capacity to carry out both rule (political power,
financial resources, legal authority, technical skills, and professional knowledge) and response (links to elections,
representative composition, external accountability, openness to change and acceptance of participation) (Goodsell
2006: 630), and to guarantee greater satisfaction with the services (see here Rhodes 1994: 150).
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also customer orientation) (see here Samier 2005: 77-88). Further, the funding practices of
quangos may have a negative influence on the implementation of public policy due to the
changes in their original mission, and that correspondingly either: (a) to the interest of financers,
e.g., politicians who are controlling public finances allocated to quangos (Mattli & Büthe 2005:
405; Greve et al. 1999: 140; Bertelli 2006c: 592; Bertelli 2006a: 242; van Thiel 2004: 181) or (b)
to the interest of a third party (see here Pollitt et al. 2004: 4).
Secondly, the usage of non-governmental organisations may be seen as a way to provide
opportunities  for  a  so-called  ‘political game’ (Stott quoted in Bertelli 2006b: 239). More
specifically:  (a)  to  alter  (even  to  skip)  policy  priorities  and  eliminate  or  reduce  state  programs
(Brock & Banting 2001: 152), (b) to shift blame and so also responsibility for unpopular policies
from the government to non-governmental organisations (Elgie 2006: 209; Mattli & Büthe 2005:
402-403), and (c) to use quangos for patronage purposes (Bertelli 2006a: 233; Bertelli 2006c:
592; Wisniewski 1992: 110; Mattli & Büthe 2005: 405; Manning & Matsuda 2000).10 In other
words, although separation of ministries into separate organisations providing a single service
may improve one aspect of service delivery, it appears to have a negative impact on other aspects
(Peters 2006; Peters & Savoie 1994; Pollitt & Bouckaert 2004) – “what effectiveness and
efficiency bring about is always about a decrease in accountability and responsibility”
(Drechsler 2005a: 101). Further, Drechsler (2008) has argued that in order to support innovation
and economic development, the public administration should be seen as appropriate instead of
modern, innovation-enabling instead of innovative public administration itself, and oriented on
investments and not on saving money.
The third important aspect in the issue of accountability is related to the loss of coherence and
adequate control over the service implementation by the government.11 The  essence  lies  in  the
fragmented coordination mechanism (Goldsmith & Eggers 2004: 49; Rhodes 1994: 149, 151;
Milward 2000: 363; Milward 1996: 194) and in the lack of ability to manage with instability (in
order to guarantee relation stability in partnerships and maintain stable provision of services)
(Milward 2000: 363; Milward 1996: 194). As the result, there can be serious discontinuities
between what the public policy is about and what an agency is in fact doing (Lambright 1976: 6;
Manning & Matsuda 2000; Peters & Savoie 1994: 422). Also the actual capacity of quangos to
10 For other, less noble motives, see also Pollitt et al. (2004: 20).
11 It is also important to note that too much control is undesirable, as it may stifle the relations between
organisation and political authority and so eliminate the reasons why public service delivery was placed in the hands
of quangos in the first place (the question of certain autonomy) (Denton 2005).
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deliver public programs remains questionable (Brock & Banting 2001: 1-2). This is particularly
important in the cases, where quangos are created in the politically sensitive areas (see for Dutch
case Pollitt et al. 2004: 71) and are charged with specific tasks requiring remarkable investments
in knowledge, equipment, technology, and other assets (van Thiel 2004: 185). The other aspect
of fragmented coordination is about decline in efficiency due to the functional and jurisdictional
overlapping (Rhodes 1994: 146).12
Thus, as a conclusion it can be said that there are several pros and cons for organising
government through quangos, yet it seems quite unclear from the literature how and in what way
quangos actually affect the NSI. In order to consider this particular question, in what follows we
take closer look at two case studies from Estonia. The model, which has been derived from the
theoretical analysis and on which the empirical evaluation is to be based on is summed up in an
illustrative way in Table 1.
Table 1. The possible positive and negative influence of quangos on NSIs
Source: author.
12 Furthermore, in the case of quangos the problem about accountability is not only about the lack of
democratic control from above (Rhodes 1994: 147; Bertelli 2006a: 232; Brock & Banting 2001: 155; see also
Wisniewski 1992: 111), but is also about the lack of market control from below. Thus, autonomy may not mean only
‘autonomy from the state’, but rather ‘autonomy from the market’ instead (Greve et al. 1999: 140). The issue is more
serious since by supporting the non-governmental agencies may give them monopoly over the provision of certain
service (Peters & Savoie 1994: 422) and hence may influence business orientation and entrepreneurship in the area
(Auplat 2006: 268).
Core elements of a NSI Positive influence of quangos Negative influence of quangos
1. What is the field of
specialisation (is the
selection of the field
justified)
- Provision of specific competence
not available inside public sector.
- Actual capacity of quangos to deliver




institutions are adequate to
each other and to the
specific area
- Shifting the funding responsibility
away from government;
- Shifting the original mission of public
policy;
- Provision of the opportunities for a
blame shifting;
- Reduction in efficiency due to the
functional and jurisdictional
overlapping;
- Loosing of coherence and adequate
control over the service
implementation;
- Creation of instability.
3. Whether the formal
system is favoring the
informal one (especially
about relationships)
- Provision of flexible organisational
set-up being in line with current
economic developments;
- Keeping distance from the shifting
political power;
- Being more in touch with certain
specific circumstances and
environment.
- Creation of monopoly over the
provision of certain service.
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This means that three aspects in the selected case studies (in biotechnology and ICT) will be
emphasised: (1) the justification of the concrete projects or initiatives in the areas under
discussion  in  terms  of  current  necessities  and  available  capabilities,  (2)  an  overview  of  the
organisational-institutional set-up of the areas, focusing mainly on managerial, regulative,
funding, monitoring and cooperation issues, and (3) the analysis on the role of quangos: in what
possible way and to what extent they have affected the outcomes in certain areas (NSIs), whereas
taking into account the peculiarities and development phase of these areas.
3. Case studies from Estonia
3.1. Genome Project13
3.1.1. Background for undertaking the initiatives in the area
Biotechnology has emerged in recent decades as an independent field of scholarly activity and of
business. Yet, biotechnology as an approach to genetic data and thus also to health and medicine
consists of a variety of technologies, scientific and business advances that are in highly different
stages of development. The emergence of this new area has in its own turn led to the
establishment and the growth of large gene banks on an international level (in 2003, there were
altogether 8 population-based genetic databases) (Kaiser 2002: 1158; Austin et al. 2003; Godard
et al. 2004), that for many hold the promise of becoming ‘gold mines for improving health care’
(Kaiser 2002: 1160).
While analysing the Estonian background for undertaking the genome project and the largest of
its kind in Europe (1 mln gene donors (Estonian Genome Project 2001)), it may be said that the
necessary preconditions, especially in terms of social capital and of accumulated knowledge (see
here Abramovitz 1986; Nelson 2004: 365; OECD 1999: 21) were in place and the selection of
the high-tech project considerably reasonable. This is supported by the facts that Estonia has had
a leading role in molecular biology in the world since the 19th century (thanks to Karl Ernst von
Baer) and that Estonia’s main biotechnological competence lies especially in biomedicine with
regard to both science and entrepreneurship (Tiits et al. 2005; Muuli 2005). Also, while
evaluating the quality of science in the area, according to the ISI Essential Science Indicators
database (from 2002), the largest number of high-impact papers (4 429) and citations of them (22
13 The research object in this paper is the first period of the EGP 2000-2007, as in 2007 considerable changes
in the organisational-institutional framework were made. The past orientation as taken here is the best to analyse the
organisational set-up of the project in terms of real outcomes, especially to what extent the stated goals of the project
have been achieved and why a new management approach has been undertaken.
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274) belonged at that time to the fields of chemistry, clinical medicine, and biology and
biochemistry (Allik 2003: 41).
3.1.2.  Formal and informal organisational-institutional set-up of the project
In 2001, the government established a necessary institutional and organisational framework for
the EGP by enacting the Human Genes Research Act and founding a non-profit organisation, the
Estonian Genome Project Foundation (EGPF), under the Ministry of Social Affairs to govern the
project. In the same year, some additional changes were made in the organisational set-up, as the
EGPF in its turn founded a profit organisation called EGeen to finance and commercialise the
results of the EGP. In other words,  from a public project became a venture capital  project  (see
here also Kattel & Anton 2004 and Figure 1).
Although the organisational set-up of the project was transformed, the aim of the EGP remained
the same as it was stated at first in the Human Genes Research Act. The orientation was given to
systematic advances in public health in Estonia. These events occurred despite the fact that
EGeen together with its parent company had been trying to push through a more disease-oriented
approach. This is the approach which would have given more realistic incentives for the private
capital to contribute to the project (Kask quoted in Ojakivi 2004), and that because of the
research  intensiveness,  risk  and  time  needed  in  genetics,  and  secondly  the  private  sector’s
interest in more immediate results and capital return.14 Due to that the concept behind the project
meant in practice that the long-term goal, which was oriented on improvement of public health,
was tried to be achieved through private means, which are oriented, however, on short-term
profits.
Further, it should be highlighted that the Ministry of Social Affairs being responsible for public
health but also for the EGP in general did not have any competence for handling risky economic
projects, the EGP turned to be (Government of the Republic Act, § 63 and § 67).
14 Not to mention here, that as the EGeen is a drug development company itself, the disease-based gene bank
would have enabled to serve the best also the company’s own private interests. See for the motivations of EGeen in
the framework of the EGP also Menrad et al. 2002: 64-65.
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Figure 1. The ownership structure of the Estonian Genome Project
Source: Anton & Kattel 2004: 119
The orientation of the EGP is particularly important as it influenced how the DNA samples were
to be gathered. And as it was done according to the initial plans (containing only general
information and arguably not what is needed in the case of specific illnesses (Rozental 2006;
Kask 2005)), the project’s path was locked-in rather early, failing to motivate the private sector
enough to contribute financially to the project. Furthermore, due to an overly wide orientation of
the project and hence too high uncertainties and risks for the venture capital, in 2004, the
contract with the main financer EGeen was  terminated  and  the  capital  flows  from  foreign
companies stopped. Altogether, the private company EGeen was able to intermediate 67 million
EEK for the EGP during three years since 2001 (Estonian Genome Foundation).
The public sector’s financial support for the project was related to the appropriations of 1 million
EEK in 2001 (and later in 2001, additional 4 million EEK as a loan from the Enterprise of
Estonia) for activating the project, and after the termination of the contract with EGeen 4.3
million in 2005 and 6.3 million EEK in 2006 for covering the operating expenses of the project
and for maintaining the DNA samples. Not to mention here, that together with the establishment
of the EGPF the state broke its promise to finance the project in its early stage with 330 million
EEK by itself (Draft of Human Genes Research Act 2000). So, as we can see, the public sector’s
financial support for the EGP was not comparable with the one provided by the private sector.
Further, as biotechnology is characterised by the great dependence on financial resources
(Lasagna 1996: 228), the termination of the contract with EGeen together with uncertainty and
instant financial inability of the government to act accordingly to the new situation and to
support the EGP by itself, caused a serious resource squeeze for the project and during 2004-
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2007 almost tied up its main activities: the main emphasis was given on the maintenance of
DNA samples.15
On the one hand, the shift in the organisational set-up towards venture capital did not support to
achieve the goals related to the EGP as were stated by the public sector, and neither did the set-
up satisfy the interest of the private sector. On the other hand, one can ask whether this kind of
financial scheme based on the venture capital was supporting the development of biotechnology
in Estonia in the first place.16 After all, as biotechnology is still hazardous in its infancy,
commercialising the edge of scientific research is an extremely uncertain business,17 supported
by the fact that false starts together with serious setbacks and slower progress have been more
frequent than successes in the area (Economist 2003).
As the EGeen got exclusive commercialisation rights over the scientific results for 25 years, its
foundation meant severe restrictions for creating innovative environment at the scientific as well
at the entrepreneurship level in the field of genomics in Estonia.18 Firstly, there was a remarkable
gap between scientists involved and not involved in the project, as the EGP was strongly related
to the one of the universities in Estonia – the University of Tartu (consider the composition of the
board of the EGPF (Estonian Genome Project; see also Rozental 2001)) and in this way was not
able create enough synergy with scientists from other universities (especially Tallinn University
of Technology).19 And secondly, the EGeen’s monopoly position over the database meant in
practice a restricted access to and benefit from the EGP by the side of many other actors within
the area of biotechnology in Estonia (see here also Anton & Kattel 2004: 111). This is
particularly important, when to take into account the fact that scientists involved in the EGP
were in a large scale related to their own small companies in the area of biomedicine (Kask
15 The only project which actually also enlarged the gene bank during the period under discussion was a
cooperation project together with Latvia about cancer prevention measures in Estonia and Latvia (funded by the
EU), in the framework of what additional 5 000 samples were gathered by the end of 2006 (see here Estonian
Genome Project Foundation).
16 There appears to be a clear tendency to bring genetic databases under public universities and use direct
public funding (e.g., Estonia, Latvia and Sweden). In essence this indicates that there is a growing realisation that
the main scientific questions about genetic databases are not resolved and thus clear funding and management
structures provide better conditions for these questions to be thoroughly researched (Kattel & Suurna 2008).
17 The  main  question,  which  derives  from  the  early  stage  of  the  paradigm  of  biotechnology,  is  about
uncertainty as to whether DNA samples, but also cures for illnesses, are commercial at all – the aspect, which is
particularly important from the private sector’s point of view. Spielman et al. (2007) show that more than 25% of
the genes tested in an initial survey differs significantly between populations.
18 EGeen was obligated to make the annual payment of about 4.7 million EEK and additional fees depending
on its financial success (unlimited annual profit payment of 0.5%; 3% of the turnover) for its right to commercialise
the data (Sutrop & Simm 2004: 258; Anton & Kattel 2004: 119).
19 To be critical here, it is hard to give a clear general conclusion on how much the state regulations were
affecting close relationships between the main actors in the framework of the EGP.
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2004). As the EGP was not able to take advantage of and enhance the existing formal and
informal environment in the area, it may be argued whether the NSI relying on the quango had
supported the development of the area in a more long-term perspective.
According to the Gallup Poll, most of the Estonian population shared the opinion that the gene
bank will have a positive influence on the Estonian economy, science and public healthcare and
on the Estonian overall image. At the same time, there was an obvious distrust towards the
institutions dealing with gathering samples and personal information because of the threat of
possible leakage and abuse of the information and the use of data for unethical research (Korts
2007; Sutrop & Simm 2004: 258-259).20 On the one hand, this is the question about the limited
role  of  the Ethical Committee to  secure  the  reliable  usage  of  research  results  and  to  serve  the
interests in common. After all, the opinion of the committee was not legally binding for the
research to be carried through in the framework of the EGP, and secondly, the EGPF itself had a
significant influence over the nomination of members to the committee (Sutrop & Simm 2004:
160, see also Human Genes Research Act § 28, § 29).21 On the other hand, the distrust towards
the project could derive from a minimal debate over the issue in society (Godard et al. 2004:
466).
We cannot say that only the involvement of the quango in the project implementation brought
along accountability problems and so hindered the legitimisation of the idea about the gene bank
enough in the society, however, the project’s reliance on autonomous and hence on not such a
transparent organisational form is a part of the problem. Today, when the project is a part of the
university, the questions about transparency, monitoring and in overall about accountability
should be solved in a considerably better way, as the activity of the project besides the Human
Genes Research Act is also dependent on the University Act. This means that certain monitoring
power over the project is given to the Ministry of Education and Research and to the National
Audit Office of Estonia (University Act, § 52, 53).
20 When 90% of the people polled acknowledged the positive effect of the gene bank on the Estonian
development, only 24% were willing to participate in the project and 40% were sure in their non-participation (Korts
2007). Paradoxically, in order to avoid the negative experience of Iceland, the ethical issues were actually one of the
primary topics while working out the Human Genes Research Act in Estonia (Explanatory letter for the Draft of
Human Genes Research Act).
21 However, the public trust towards the Ethical Committee itself was rather high (70% of respondents) (see
Korts, Weldon & Guðmundsdóttir 2004: 144). So, in the Estonian case the mistrust towards the project could derive
also from the overall confidentiality problems in healthcare (Sutrop & Simm 2004: 260).
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3.1.3.  Outcomes of the project
In general, it can be said that the policy measures worked out in the framework of the EGP had
no insights for encouraging innovation. Firstly, the usage of the quango did not provide
sustainable basis enough for the development of biotechnology in Estonia. The main reason was
in the unreliable flow of financial resources. Further, as the set-up of the project was relying too
much on  the  private  sector,  in  the  case  of  difficulties,  the  government  was  not  able  to  reorient
itself quickly enough, especially in terms of financial support for the EGP. Due to that, the
activity of the EGP was practically frozen for several years, meaning that building up of the NSI
in the area of biotechnology was hampered seriously. Secondly,  as  the EGeen obtained
monopoly power in the area, also the institutional framework was not supporting building up of
the NSI in biotechnology. And that because of the considerable amount of scientists and
companies which were not suppose to gain from the project; not to mention a lack of the
attention to the creation of close interconnections here. Finally, the organisational set-up played
a great role in difficulties to legitimise the idea of the project in the society. At the same time, the
support of citizens is an extremely important input to establish the database of a large part of the
population  (1  000  000  DNA  samples).  By  the  termination  of  the  contract  with EGeen, the
database had been able to store information only about 10 319 gene donors.
Today, the Estonian government has substantially changed its role in the project and followed
the suggestion above. The Government has promised to exclude 120 million EEK for the EGP
for  the  years  of  2006-2009  to  continue  the  activities  of  the  EGP,  and  that  as  a  scientific
establishment under the University of Tartu. Also the main goal has been changed: the plan is a
database with 100 000 gene donors by 2010.
3.2.  e-Learning in Estonia22
3.2.1.  Background for undertaking the initiatives in the area
The educational sector is seen as the determining factor in the drive towards competitiveness and
growth in a knowledge-based economy (Stevens & Weale 2003: 26 29; Temple 2002: 41). It
means that the educational sector should reorient itself and take advantage of the technological
developments under the current paradigm of ICT, and at the same time provide inputs for future
innovations and technological breakthroughs; in other words, educational policies must be
paradigm-centered (Perez 2002; see here also Kattel & Kalvet 2006). In reality this means that
22 e-Learning is defined as learning through the usage of ICT. It encompasses the use of ICT in traditional
education (primary, upper-secondary, vocational and higher education).
Margit Suurna – The Influence of Quangos on National Systems of Innovation – Case Studies of the Estonian
Genome Project and e-Learning Initiatives
17
new skills (technical, intellectual and social) are becoming essential for living, working and
participating actively in a society (the e-Learning Action Plan 2001). As a matter of fact, e-
Learning is seen by the European Commission as the main mean to respond to the challenges of
the knowledge-based society (see here i2010 – Annual Information Society Report 2007; e-
Learning – Designing Tomorrow's Education 2000). As Estonia is characterised by having both
the well-developed ICT infrastructure and the area of e-services (see here Eurostat), the current
challenge is to build up respective social skills to take most of these developments. Due to that,
increased attention has been given to the teaching of specific ICT competences, moving slowly
towards the usage of ICT-applications in everyday learning process. This trend is illustrated by
the several projects undertaken by the Estonian public sector together with some of the leading
actors  in  the  private  sector  (ICT  companies,  banks,  telecoms).  These  projects  have  greatly
improved the ICT infrastructure together with respective skills at schools and in regionally
remote areas as well.23
The other essence behind the trend of e-Learning lies in the need to increase participation in
education and training (including lifelong learning), for that more flexible delivery to meet the
students’ needs at time, place and of their own learning pace together with improved quality and
cost-effectiveness of education is foreseen (Osborne & Oberski 2004: 414-421). At the same
time, policy initiatives undertaken in the area have given very controversial results, due to which
e-Learning industry has been a victim of much hype and has not produced expected growth
(Pailing 2002: 151, 154).24
3.2.2.  Formal and informal organisational-institutional set-up of the area
The direct responsibility in the field of e-Learning falls mostly upon the governmental non-profit
organisations, such as: (a) the Tiger Leap Foundation (TLF) (focusing on general education); (b)
the Estonian Information Technology Foundation (EITF) together with consortiums under its
authority: (c) the Estonian E-university consortium (focusing on higher education) and (d) the E-
23 These developments include: (1) the realisation of different Tiger programs to provide schools and
universities with computers and Internet connections and to support the usage of ICT in the everyday learning
process; and (2) the implementation of projects such as Look@World Training Project to contribute to the
development of people’s basic ICT skills.
24 It is interesting that national developments in most EU countries in the area of e-Learning were not very
substantial up to the year 2000, although the development was supported by strong policy initiatives. More than four
years later the situation appeared very differently – although e-Learning was down in policy discourse, it was up in
practice – the e-Learning market was showing a growth rate of 30% per year (European ODL Liaison Committee
2004). One of the important factors behind may be the realisation about the limited usage of e-Learning, being more
successful when used as a complementary method of training together with traditional one (so-called ‘blended
learning’ or in particular ‘mixed mode’) than completely replacing the latter (Bates 2004).
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Vocational School (focusing on vocational schools).25 Although all aforementioned organisations
have been established under the auspices of the Ministry of Education and Research, they
implement policies independently as agencies.26 See Figure 2.
Figure 2. Management plan for developing e-Learning
Source: largely based on the Strategy of the Estonian e-Learning Development Centre 2007-2012
The non-profit organisations such as the TLF and EITF as well as the e-Learning Development
Center have all developed out strategies and programs of their own in the field of e-Learning.27
In addition, some universities, like the University of Tartu, the Tallinn University of Technology
and University Nord have  set  their  own strategies  in  the  field  of  e-Learning;  at  the  vocational
education level 25 members of the current consortium are working out their respective strategies
in 2008 (E-Vocational School 2008). The main ICT priorities (including e-Learning) are set by
the Department of State Information Systems in the Estonian Information Society Development
Plan for 2013 (allegedly in cooperation with the Ministry of Education and Research). There are
also some other national strategies and policies that address the issues of e-Learning.28
25 Since 2 May 2006, the e-Learning Development Center has led the activities of both the Estonian E-
university consortium and E-Vocational School.
26 It is interesting to note here that also in general the efforts of governmental institutions to build up an
information society in Estonia have been coupled with those of non-governmental organisations (Kalvet 2004: 17).
27 These are about the Tiger Leap programs since 1997, Tiger University programs since 2002 and the
Estonian e-Learning Strategy in Vocational and Higher Education 2007-2012 (formerly e-Learning Strategy of the
Estonian E-university 2004-2007), respectively.
28 They include the Implementation of the EU Structural Funds – Single Programming Document 2004-2006
(followed by the National Strategic Reference Framework 2007-2013), which has been especially influential from
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So, this kind of extremely diversified organisational set-up has in its own turn resulted in the
myriad of strategies and programs promoting the area. However, all these aforementioned
strategies and programs are practically disconnected from each other. Even the closest action
plans that are administered by the same institutions (e.g., Tiger University and e-Learning
Strategy of the Estonian E-university under the EITF) do not to have shared goals, priorities, etc.
(Laanpere 2006).29 This chaotic situation means that there is no consensus in Estonia about the
role of ICT at different formal educational levels or about how the available e-Learning
applications, environments and content should be incorporated in the study process. Not to
mention, that there is no common interpretation of the term ‘e-Learning’ that results in negative
stereotyping (often blamed for abolishing the so-called ‘human touch’ in the learning process)
(see for opposite opinion Leinonen, Muukkonen, Hakkarainen & Mielonen).
Secondly, as Estonia has been relying on non-profit organisations, schools and universities, and
local initiatives,  this kind of decentralised system has resulted in the lack of a coherent system
for policy formulation and implementation in the area of e-Learning. In other words, there is not
enough cooperation between respective foundations, between schools at different levels as well
as between central and local levels. As the emergence of e-Learning into learning process can
still be considered to be in the early phase in Estonia, which means in its turn that there is limited
knowledge available in the area; this kind of close interaction between relevant actors should be
of utmost importance. In other words, apparently the activities (especially of the Foundations)
remain limited, if there is no support from the Ministry of Education and Research; meaning also
that there is no connection created between new and current learning processes. The role of the
Ministry of Education and Research, which should be the central coordinating unit of e-
education in Estonia, has been limited to consenting to allocate money to TLF and EITF from the
state budget and to INNOVE from the ESF funds, and to the establishing several information
the financial aspect (see below), the Estonian Higher Education Strategy for 2006-2015 and Lifelong Learning
Strategy 2005-2008.
29 Also, the only link connecting the recent strategies in the field of e-Learning (especially the Strategy of the
Estonian e-Learning Development Centre 2007-2012 and National strategy for using EU structural funds in 2007-
2013) is mainly about how to support the development of web-based courses and materials through the usage of EU
structural funds. Even more, the coherence of and support to the goals stated in one strategy, e.g. the Estonian e-
Learning Strategy in Vocational and Higher Education, is questionable. As the strategy was born out of the
Estonian E-university consortium and not at the national level, one may argue whether the strategy is applicable to
universities or higher educational institutions outside the consortium (Laanpere, 2006). Further, one can question to
what extent the Strategy reflects the universities’ own future plans for e-Learning – considering how rarely the
representatives of universities meet in the framework of the consortium, and how big a role they can actually play
(especially in the situation when since spring 2006 the Estonian E-university has belonged to another umbrella
organisation, the e-Learning Development Centre).
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systems in education, which, however, can be rather regarded as the by-products of e-
Government services than educational ones.30
The term ‘e-Learning‘  or ‘web-based learning‘‘ is not to be found in any legislative document
related to educational area in Estonia. This means that the initiatives of the area do not have a
legal base behind them:
• According to the Regulation of National Curriculum for Basic Schools and Upper
Secondary Schools ICT is not a compulsory course neither at the basic nor upper
secondary educational level. At the same time, without making a paradigmatic change in
curriculum of general education, there is no hope to expect progressive usage of ICT in
the learning process, and that also at the next educational levels;
• The  existing  ICT  qualification  standards  for  students  (except  the  skill  requirements  for
the 9th grade), teachers and principals are inadequate (these standards should have been
worked out by 2001);31
• The teachers’ (including principals’) participation in ICT-related in-service training has
been voluntary. However, according to the Basic Schools and Upper Secondary Schools
Act, the usage of ICT in everyday learning process is dependent on principals and their
competencies, the insufficiency of those may result in unequal study conditions for
students in different schools and at different educational levels;
• There is no legal requirement for teachers to use ICT in teaching the subjects (National
Audit Office of Estonia 2003). Even more, there is no reference to the usage of audio,
audiovisual or electronic materials as additional teaching aids for teaching different
subjects in the Terms and Order of the Correspondence of Textbooks and Wordbooks to
the National Curriculum (2007);
• The legal framework for teacher remuneration system is inadequate and not in line with
the current developments in the area of e-Learning. The teachers’ salary is based on the
number  of  classes  and  courses  they  teach,  leaving  the  use  of  ICT-based  learning  to  be
dependent on the willingness of teachers to use new forms of teaching. Apparently,
30 E.g., Estonian Educational Information System (EEIS) and Admissions Information System (SAIS).
31 Teachers’ and principals’ ICT qualification standards are dependent on the Framework for Teacher
Training (2007), which handles the issue very briefly, and on the Professional Standard for Teachers (2005), which
is not legally binding. A positive development in teachers’ ICT qualification is that the TLF has been working on a
promising framework for e-Learning related competencies of the teachers. However, this framework has not been
finalised, legitimised, or implemented (Laanpere 2006).
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teachers have no particular skills, motivation and time to use ICT in the learning process,
not to mention, to prepare web-based learning materials on their own;32
• At the general educational level, the existing ICT infrastructure in classes other than
special  computer  classes  is  considerably  lower  than  the  EU  average  (Empirica  &  TNS
Emor 2006).33 In higher education, more special technical equipment (e.g., for
videoconferencing) is needed. Essential barrier for the future are also the limited
possibilities for the exchange of digital data (e.g. student information) inside and outside
Estonian educational and training institutions, as there are no common agreed data
formats and database structures and no interactivity between the currently available
Learning Management Systems (LMSs), Content Management Systems (CMSs) and
Study Information Systems (SISs) (see here also Suurna & Kattel 2008);
• The ineffeciency of e-Learning public policy in ‘soft areas‘, especially in the content
producing, where the main content owners (e.g., Estonian TV, radio, publishers) have not
been involved in e-Learning development projects (Laanpere 2006). At the same time, it
is  clear  that  Estonian  educational  and  training  market  is  too  small  to  create  a  business
potential for learning materials written in the Estonian language.
As  we  can  see,  all  aforementioned  aspects  are  the  ones  which  require  the  involvement  of  the
state in guaranteeing necessary and favourable environment for the development of ICT in
education – such as standards, qualifications, training, teachers remuneration system,
infrastructure, and content, otherwise unequal study conditions may occur for students in
different schools and at different educational levels. Based on the distinction between different
development phases of e-Learning (HELIOS 2006), it could be said that the first generation of e-
Learning that is characterised by the enthusiasm and rejection at the same time, is still prevalent
in Estonia.
The developments at the vocational and higher educational levels have been relying very
strongly on the availability of resources from the EU structural funds.34 At the same time higher
32 The latter is also related to the problems about authorship rights, especially the resistance of teachers to
share their digital content (Suurna & Kattel 2008).
33 The contradiction here lies in the facts that 70% of financial resources in general education level have been
directed to maintaining and improving the schools’ ICT infrastructure (see here Suurna & Kattel 2008). According
to the Programme of the Coalition for 2007-2011, the issue of ICT infrastructure is in the agenda. The Coalition has
promised to give each teacher a laptop computer and launch a program aimed at granting each student in the basic
school with technical access to computers and the Internet at home and in school.
34 Actually, financial support for projects related to e-Learning under the European Social Fund (ESF)
measure 1.1 comprises one of the biggest parts of the ESF budget (Foundation for Lifelong Learning Development
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education is the level that is supposed to create some kind of linkage to lifelong learning. In
other words, if there is not enough strong development at the higher educational level, there is
also no hope for the spill-over of specific knowledge from the area of ICT to the society in
general. This statement is particularly based on the concept by Lundvall (2007) who sees the
economic development to be highly dependent on the changing role of higher education, due to
which the graduates should rather be seen as innovators and equilibrators than just educated
persons. In the area of lifelong learning it is possible to bring out only the financial contributions
by the private sector, especially those related to the Look@World Foundation’s initiatives that
have been, however, rather extensive (about 39.9 million EEK over a three-year period from
2001 to 2004) (Vaata Maailma 2004).
In reality, notwithstanding the limited financial support, the state has no financial responsibility
for the development of the field. In the Strategy for State Budget 2007-2013, e-Learning has not
been brought out as a priority and hence there are no extra financial resources foreseen by the
state in this area for the next years. At the same time the availability of the EU structural funds
that has been greatly relied on, has to a certain extent hampered the country’s drive to build up
its own e-Learning system and support due to its financial logic and has contributed to Estonia’s
focus on a project-based approach.
Not to mention that the only political survey in the area of e-Learning carried out under the
authority of the Ministry of Education and Research was  aimed at  the  assessment  of  the  EU’s
impact on the national e-Learning strategies, financed by the EU structural funds in the
framework of the REDEL project. The non-profit organisations, as the main actors of the field,
should carry out surveys of their own. To date, only two surveys have been carried out under the
TLF’s  responsibility  (ordered  from  the Tallinn University).35 The National Audit Office of
Estonia has carried out six audits within the period 2001-2006 in the field of ICT, however from
which only one is about evaluating ICT infrastructural issues in general educational schools.
Also,  the implementation of the overall  priorities of e-Learning as stated by the Department of
State Information System cannot  be  assured  in  reality,  as  belonging  under  the  authority  of  the
other ministry, this department does not have necessary political power. This all means that there
2007). For instance, the Estonian E-Vocational School holds the biggest project called e-Key financed under the ESF
measure 1.1– the overall cost of the project is about 35.8 million EEK, from which 26.8 million EEK is covered by
the EU structural funds.
35 These are:  (1) Tiger under Magnifying Glass (for the period of 1997-2000) and (2) Tiger in Focus (for the
period of 2000-2004). Currently Tiger in Focus 3 is in process.
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is no sustaining organisational or legal system that would guarantee the fulfillment of the
priorities of e-Learning in Estonia.
3.2.3.  Outcomes of the initiative
The contemporary e-Learning policy has been particularly successful in creating ICT
infrastructure at general school level (see here EEIS 2006), including also some e-Learning
services like web-based grade-book eSchool, LMSs and CMSs like VIKO and KooliPlone, web-
based learning materials and learning object repositories like Miksike and Koolielu; and
supporting the development of web-based courses, materials and curriculums, but also the
creation and usage of LMSs (IVA, WebCT and Moodle) at vocational and higher educational
levels.  At  the  same time,  aforementioned  developments  have  not  affected  the  usage  of  ICT as
expected: (1) at general level, the time students spend learning with ICT at school has not
increased (Toots, Plakk & Idnurm 2004: 11-18) and the share of the Estonian schools that use
computers for teaching (other than special computer labs) is only 28% (Empirica & TNS Emor
2006), (2) at upper-secondary and higher educational level, ICT in education is mainly used for
administrative purposes, e.g., for communication with schools and teachers (89% of those using
the  Internet),  for  enrolment  to  a  course  or  a  school  (51%),  for  having  one's  results  of  national
exams delivered by SMS or by e-mail (21%), and for registering for state exams (14%)
(Department of State Information System 2007, 92; the same is the case with lecturers, see here
Laanpere, Läheb & Plakk 2004: 10). In Estonia, the level of Internet skills is rather high and
comparable to the EU average, while the level of computer skills, and even more so the level of
Internet interaction skills are considerably lower (see here Empirica 2007, 36). Additionally, the
current policy has failed to address the issues about high digital divide and e-exclusion, in other
words, there has been lack of attention on older, lower-educational, poorer and Russian-speaking
population groups. This means that the Internet usage is highest among students (98.1%) and
employed persons (71.4%) (Statistics Estonia 2007). Due to this the question raises how e-
Learning can thus mitigate the problem of lifelong learning in Estonia.
In summary, it may be said that ICT-related progress in the area of e-Learning in Estonia has
been rather demand-driven than policy-led and led by the misunderstanding that ICT-supported
learning is an objective in itself. That kind of ‘policy of no policy’ may become the serious
obstacle in the future – the development in the area cannot depend only on the new means
available, but should deeply consider how to, and with which means actually, support the quality
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of education and socio-economic changes. One can describe e-Learning in Estonia as being in a
stagnation phase that is characterised by disappointment in policies and hence by low growth.
The adoption of the E-memorandum in September, 2006 and its orientation to students and
teachers rather than policy makers, expresses most explicitly the current attitudes towards e-
Learning and its development.
4. Discussion and conclusion
The aim of this paper was to analyse what is the impact the trend towards decentralisation and
involvement of quangos in public policy have on the functioning and performance of a NSI in
certain areas. Derived from this, an analysis was carried through in the field of quangos from the
perspectives of public administration and economic theories. In addition, an analysis of the
concrete case studies was needed to explore the theoretical implications (especially those related
to  innovation)  in  practice,  as  the  actual  effect  of  quangos  on  a  NSI  remains  unclear  from  the
literature. However, also based on the case study analysis it may not be plausible to conclude
that the near collapse of the EGP and the current ‘stagnation’ phase in the area of e-Learning is
precisely the result of the involvement of quangos in public policy framework. Further, as the
case studies show the reasons for and the outcomes of using quangos in policy implementation
may have certain similarities but also variations in different areas, even if these areas are similar
in some aspects (e.g., characterised by the same development phase) and are related to the one
country.36 Hence, this paper is to bring out the main examples of possible positive and negative
influence of quangos.
While analysing the background and readiness of Estonia for the projects discussed in this paper,
it may be said that the necessary preconditions were in place and the government’s initiatives in
the so-called ‘core technologies’  of  the  current  techno-economic  paradigm  of  ICT  and  of  the
possible future paradigm of biotechnology considerably reasonable. The e-Learning initiative
can be regarded as an attempt to renew human resources for available highly-developed ICT
infrastructure and e-services, and the EGP case as an opportunity to take most of the new
emerging technological trend for already existing knowledge and competence in the area, and in
this way to support building up the knowledge-based society in Estonia.
The implementation of public policy through autonomous non-profit organisations in the cases
of the EGP and e-Learning is supported by the facts that (1) both are highly technical areas that
36 The same claim as been found evidenced also by Pollitt et al. 2004: 252-253, 256-257.
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require specific knowledge and capabilities obviously not available inside the public sector, and
(2) both are still in the early phase of their development and hence represent the areas of high
sensibility, which in turn supports the implementation of the projects away from shifting political
powers, especially when we take into account Estonia’s current political instability (Randma-
Liiv & Tõnnisson 2006: 4) and over-politicised context (i.e., that the strategies are too much
influenced by the changing political ideas, and hence not conducive for setting long-term goals
with a stable financial footing).
Besides desired flexibility and the provision of specialised knowledge, this kind of
organisational-institutional set-up has also brought along a considerable chaos in the
implementation of respective public policies. This paper has argued that the decentralised
organisational set-up has caused serious problems in policy impact and can be seen rather as a
tool used by the government to shift responsibility (including financial) from itself.
In both areas the government has failed to achieve the stated goals or has not been able to state
the goals in the first place. This can be illustrated by the multiple actors engaged in one area as
well as by the number of single strategies and programs undertaken in the field, which are not
sharing common goals and have not been able to create synergy and functional coherency (this is
particularly the case of e-Learning). The creation of quangos may be also seen as a way for
‘blame shifting’, and that particularly in the case of EGP, where the usage of quangos provided
an opportunity for altering the original policy program by the government. Hence in both areas
the usage of quangos has resulted in the lack of an overall consensus on the main goals to be
achieved, according to which a supporting legal base with necessary financial footing and
monitoring system would have been established
In addition, the organisational system relying on quangos has favored the conditions to press
through market-based funding (in broad terms also EU structural funds can be seen from this
aspect). Not to mention, that in the case of the EGP, the market-based organisational-institutional
context was even used to achieve public oriented and hence rather broad and ambitious goals. As
the result, the so-called ‘resource squeeze’ seems to be a logical outcome. At the same time, the
areas under discussion are described by high uncertainty and learning intensity and by a need for
heavy and steady investments, as it is specific to the initial stage of scientific and R&D activities
and to the areas of high-technology. It is important to note that through the involvement of
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quangos in policy implementation, the government has missed to create favorable conditions for
the areas in terms of stability.
The other important aspect the state has missed in its innovation policy is about creating
interconnections and synergies between the main actors of the NSIs in a way that the projects
would have not served only the interest of a few actors: the EGP was rather serving the interest
of the EGeen and the initiative of e-Learning was too much concentrated on and led by the
activities of the TLF, EITF and the respective consortiums. In this way the initiatives presented
in  this  paper  were  not  able  to  take  advantage  of  and  enhance  already  existing  formal  and
informal environments in their specific areas. In the case of the EGP, the EGeen (because of its
exclusive license) is a good example of how the decentralised set-up, the lack of democratic
control from above and the lack of market control from below have given a monopoly over the
provision of the service to a certain actor. Due to this, however, interaction within the area has
been hindered and accountability issues risen up (e.g., public distrust into the project). As in the
case of e-Learning, the key role has been played by the quangos, the attention given on the
developments taking place on lower and local levels has remained limited by the government. In
this way the so-called ‘communication meltdown’  seems  to  be  the  intentional  aim  of  the
government rather than the problem to tackle with (consider also the minimal monitoring over
the priorities in the field). In addition, in the field of e-Learning certain functional overlapping
between different organisations may be seen.
To sum up, it may be said that, although the Estonian government has followed the suitable
organisational-institutional framework (as brought out in theory) to handle the current ‘core
technologies’, it has not taken over the ‘common sense’ of the paradigm, which relies in the
change in a way science and educational policies are actually supporting economic growth
(Perez 2004), meaning that policy makers have failed to capture the richness of the NSI and have
seen it too much in linear terms. After all, although a decentralised organisational set-up may
enhance some kind of flexibility, it does not automatically guarantee the effective
implementation of policy and that especially in terms of interaction and close relationships,
which are considered to be the core in innovation process. One should learn here that while
implementing innovation policy the importance of feedback loops should be considered of
utmost importance.
Margit Suurna – The Influence of Quangos on National Systems of Innovation – Case Studies of the Estonian
Genome Project and e-Learning Initiatives
27
References
Abramovitz, M. (1986) “Catching Up, Forging Ahead, and Falling Behind”, Journal of Economic History, Vol. XLVI, No. 2, pp. 385-406.
Available at: file: ///C: /Documents%20and%20Settings/Instituut/Desktop/Loe/Abramovitz.htm, (13.04.2007).
Allik, J. (2003) “The Quality of Science in Estonia, Latvia, and Lithuania after the First Decade of Independence”, TRAMES, 7(57/52), 1, pp. 40–
52.
Arthur, B. W. (1994) Increasing Returns and Path Dependency in the Economy, the University of Michigan Press.
Auplat, C. (2006) “Do NGOs Influence Entrepreneurship? Insights from the Developments of Biotechnologies and Nanotechnologies”, Society
and Business Review, Vol. 1, No. 3, pp. 266-279.
Austin, M.A., Harding, S., McElroy, C. (2003) “Genebanks: A Comparison of Eight Proposed International Genetic Databases”, Community
Genetics, Vol. 6, No. 1, pp. 37-45.
Bates, T. (2004) “The Promises and the Myths of e-Learning in Post-Secondary Education”, in Castells, M. (ed), The Network Society: A Cross-
Cultural Persective, Cheltenham UK, Northampton, USA: Edward Elgar, pp. 271-292.
Bertelli, A.M. (2006a) “Delegating to the Quango: Ex Ante and Ex Post Ministerial Constraints”, An International Journal of Policy,
Administration, and Institutions, Vol. 19, No. 2, pp. 229-249.
Bertelli, A.M. (2006b) “Governing the Quango: An Auditing and Cheating Model of Quasi-Governmental Authorities”, Journal of Public
Administration Research and Theory, Vol. 16, No 2, pp. 239-260.
Bertelli, A.M (2000c) “The Role of Political Ideology in the Structural Design of New Governance Agencies”, Public Administration Review,
Vol. 66, Issue 4, pp. 583-595.
Bevir, M. (2006) “Democratic Governance: Systems and Radical Perspectives”, Public Administration Review, Vol. 66, Issue 3, pp. 426-436.
Brock, K.L., Banting, K.G. (2001) The Nonprofit Sector and Government in a New Century, published for the School of Policy Studies, Queen’s
University: McGill-Queen’s University Press.
Carlsson, B., Jacobsson, S., Holmén, M., Rickne, A. (2002) “Innovation Systems: Analytical and Methodological Issues”, Research Policy, Vol.
31, pp. 233-245.
Carlsson, B. (2006) “Internationalization of Innovation Systems: A Survey of the Literature”, Research Policy, Vol. 35, pp. 56-67.
Chang, Y.-C., Chen, M.-H. (2004) “Comparing Approaches to Systems of Innovation: the Knowledge Perspective”, Technology in Society, Vol.
26, pp. 17-37.
Cimoli, M., Dosi, G., Nelson, R., Stiglitz, J. (2006) “Institutions and Policies Shaping Industrial Development: An Introductory Note”, LEM
Working Paper Series, Laboratory of Economics and Management Sant’Anna School of Advanced Studies, January, pp. 1-24.
Cumming, B.S. (1998) “Innovation Overview and Future Challenges”, European Journal of Innovation Management, Vol. 1, No. 1, pp. 21-29.
Denton, M. (2005) The Impact of Devolution on Quasi-Autonomous Public Bodies: The Case of Scotland, paper presented at Autonomization of
the state: From Iintegrated Administrative Models to Single Purpose Organisations, a SCANCOR Workshop in collaboration with SOG,
Stanford University, USA, 1-2 April 2005. Available at: http: //www.sog-rc27.org/Paper/Scancor/The_Imapct_of_Devolution_on_Quasi-
Autonomous_Public_Bodies.doc, (01.04.2007).
Drechsler, W. (2004) “Governance, Good Governance, and Government: the Case for Estonian Administrative Capacity”, TRAMES, 8 (58/53), 4,
pp. 388-396.
Drechsler, W. (2005) “The Re-Emergence of ‘Weberian’ Public Administration after the Fall of New Public Management: The Central and
Eastern European Perspective”, Halduskultuur, Vol. 6, pp. 94-108.
Drechsler, W. (2008) “Lisbon Agenda and Public Administration”, Halduskultuur, No. 10, forthcoming.
Economist (2003) “Climbing the Helical Staircase, A survey of biotechnology”, The Economist (London), 29 March 2003, pp.3-18.
Edquist, C. (2005) “Systems of Innovation: Perspectives and Challenges”, in Fagerberg, J., Mowery, D.C., Nelson, R.R. (eds), The Oxford
Handbook of Innovation, Oxford University Press, pp. 181-208.
Eger, R.J. (2006) “Casting Light on Shadow Government: A Typological Approach”, Journal of Public Administration Research and Theory,
Vol. 16, No. 1, pp. 125-137.
Elgie, R. (2006) “Why Do Governments Delegate Authority to Quasi-Autonomous Agencies? The Case of Independent Administrative
Authorities in France”, Governance: An International Journal of Policy, Administration, and Institutions, Vol. 19, No. 2, pp. 207-227.
Empirica (2007) Benchmarking in a Policy Perspective: Digital Lliteracy and ICT Skills, Report no 6. Available at:
http://ec.europa.eu/information_society/eeurope/i2010/docs/benchmarking/wp6_digital_literacy_and_ict_skills.pdf, (01.10.2007).
Empirica & TNS Emor (2006) Use of Computers and the Internet in Schools in Europe 2006. Country Brief: Estonia, study published by the
European Commission, August 2006. Available at: http://ec.europa.eu/information_society/eeurope/i2010/docs/studies/final_report_3.pdf,
(01.04.2007).
European Commission (2001) The e-Learning Action Plan – Designing tomorrow’s education, (COM 2001/172 final 28.03.2001),
Communication From the Commission to the Council and the European Parliament.
European Commission (2000) e-Learning – Designing tomorrow's education, COM (2000) 318 final, Communication from the Commission,
Brussels, 24 May.
European Commission (2007) i2010 – Annual information society report 2007, COM (2007)146 final, Communication from the Commission to
the European Parliament, the Council, the European Economic and Social Committee and the Committee of the Regions, Brussels, 30 March.
Margit Suurna – The Influence of Quangos on National Systems of Innovation – Case Studies of the Estonian
Genome Project and e-Learning Initiatives
28
European ODL Liaison Committee (2004) “Distance Learning and e-Learning in European Policy and Proctice: The Vision and the Reality,
Policy Paper. Available at: http: //www.odl-liaison.org/pages.php?PN=policy-paper_2004, (15.01.2007).
Evans, P., Rauch, J. (1999) “Bureaucracy and Growth: A Cross-National Analysis of the Effects of “Weberian” State Structures on Economic
Growth”, American Sociological Review, Vol. 64, 5, pp. 748-765.
Freeman, C. (2002) “Continental, National and Sub-National Innovation Systems – Complementarity and Economic Growth”, Research Policy,
Vol. 31, pp. 191-121.
Godard, B., Marshall, J., Laberge, C., Knoppers, B.M. (2004) “Strategies for Consulting with the Community: The Cases of Four Large-Scale
Genetic Databases“, Science and Engineering Ethics, Vol. 10, No. 3, pp. 457-477.
Goldsmith, S., Eggers, W.D. (2004) Governing by Network. The New Shape of the Public Sector, Washington, D.C: Brookings Institution Press.
Goodsell, C.T. (2006) “A New Vision for Public Administration”, Public Administration Review, Vol. 66, Issue 4, pp. 623-635.
Greve, C., Flinders, M., van Thiel, S. (1999) “Quangos – What's in a name? Defining Quangos from a Comparative Perspective”, An
International Journal of Policy and Administration, Vol. 12, No. 2, pp. 129-146.
Hamilton, A. (1791) A Report on the Manufactures of the United States, Essential Documents in American History; Essential Documents, 1492-
Present.
HELIOS (2006) e-Learning for Innovation Executive Summary: Helios yearly report 2007, European e-Learning Observation System: Observing,
Foresighting & Reporting. Available at: http://www.education-
observatories.net/helios/Members/Odin/final_print_executive_summary_20071.pdf, (01.10. 2007).
Högselius, P. (2006) “National Systems of Innovation and Creative Destruction: A Small-Country Perspective”, in Kalvet, T., Kattel, R. (eds),
Creative Destruction Management: Meeting the Challenges of the Techno-Economic Paradigm Shift, Tallinn: PRAXIS, pp. 31-49.
Kaiser, J. (2002) “Population Databases Boom, From Iceland to the U.S“, Science, Vol. 298, No. 8. Available at: http:
//www.genomics.ee/files/artiklid/science_08_11_02.pdf, (11.01.2006).
Kalvet, T. (2006) The Estonian ICT Manufacturing and Software Industry. Current State and Future Outlook, European Commission, Joint
Research Centre (DG JRC), Institute for Prospective Technological Studies, April 2004. Available at: http:
//www.praxis.ee/data/WP_15_2004ICT_Industry1.pdf, (01.03.2006).
Kask, K. (2005) “EGeeni juht kritiseerib varamu kvaliteeti” (elektronkiri), Eesti Postimees, 12 December 2005.
Kattel, R., Anton, R. (2004) “The Estonian Genome Project and Economic Development”, TRAMES, 8(58/53), 1/2, pp. 106–128.
Kattel, R. (2004) “Governance of Innovation Policy: The Case of Estonia”, in Pettai, V., Illing, E. (eds), Governance and Good Governance,
Tallinn: PRAXIS, pp. 53-71, (in Estonian).
Kattel, R., Kalvet, T. (2006) Knowledge-based Economy and ICT-related Education in Estonia: Overview of the Current Situation and
Challenges for the Educational System, Tallinn: PRAXIS Center for Policy Studies. Available at: http:
//www.praxis.ee/data/PRAXIS_ICTrelated_Education_in_Estonia.pdf, (01.03.2006).
Kattel, R., Suurna, M. (2008) “The Rise and Fall of the Estonian Genome Project”, paper presented at the Promises and Challenges of the Life
Sciences Industry in Central and Eastern Europe, Prague, 18-19 October 2007. Paper is to be published in Studies in Ethics, Law, and
Technology, accepted with changes to be made.
Klay, W.E. (1998) “Trends and Paradoxes Affecting the Present and Future Environments of Public Organizations”, Public Administration
Quarterly, Vol. 22, Issue 2, pp. 133-160.
Kline, S.J., Rosenberg, N. (1986) “An Overview of Innovation”, in Landau, R., Rosenberg, N. (eds), The Positive Sum Strategy, Washington DC:
Natinbal Academy Press, pp. 275-305.
Kooiman, J. (1996) “Research and Theory about New Public Services Management”, International Journal of Public Sector Management, Vol.
9, Issue 5/6, pp. 7-22.
Korts, K. (2007) “Estonia”, in Häyry, M., Chadwick, R., Árnason, V., Árnason, G. (eds), The Ethics and Governance of Human Genetic
Databases: European Perspectives, Cambridge University Press, New York, pp. 47-53.
Korts, K., Weldon, S., Guðmundsdóttir, M.L. (2004) “Genetic Databases and Public Attitudes: a Comparison of Iceland, Estonia and the UK”,
TRAMES, Vol. 8(58/53), No. 1/2, pp. 131–149.
Kuhlmann, S., Edler, J. Governance of Technology and Innovation Policies in Europe: Investigating Future Scenarios, Fraunhofer Institute for
Systems and Innovation Research (ISI). Available at: http: //www.isi.fhg.de/publ/downloads/isi02p50/governance-europe.pdf, (11.04.2007).
Laanpere, M., Läheb, R., Plakk, M. (2004) Needs analysis of Estonian E-University, May 2004. Available at: http: //www.e-
uni.ee/doc/uuring/Needs_analysis_final_.pdf, (01.03.2006).
Laanpere, M. Peer-review comments 27 October 2006, in the framework of the project Next Steps in Developing Information Society Services in
the New Member States: the Case of eLearning, Report for Institute of Prospective Technological Studies (IPTS), Tallinn University of
Technology, forthcoming in 2008.
Lambright, W.H. (1976) Governing Science and Technology, London, Toronto: Oxford University Press.
Lasagna, L. (1996) “European, and Japanese Policies Affecting Pharmaceutical and Biotechnology Development”, in Rudolph, F.B, McIntire,
L.V. (eds), Biotechnology: Science, Engineering, and Ethical Challenges for the 21st Century, a Joseph Henry Press book. Available at: http:
//www.nap.edu/books/0309052823/html, (01.12.2005).
Lawlor, M.S. (2003) “Biotechnology and Government Funding: Economic Motivation and Policy Models”, Proceedings, pp. 131-146.
Lehne, R., Roozendaal, G. (2005) “US Government Role in Biotechnology R&D”, Biotechnology and Development Monitor, No.24.
Margit Suurna – The Influence of Quangos on National Systems of Innovation – Case Studies of the Estonian
Genome Project and e-Learning Initiatives
29
Leinonen, T., Muukkonen, H., Hakkarainen, K., & Mielonen, S. Supporting learning communities in education, Helsinki: University of Art and
Design and University of Helsinki. Available at: http://www2.uiah.fi/~tleinone/teemu_leinonen_supporting.pdf, (01.04.2007).
Lundvall, B.Å. (2007) “Higher education, innovation and economic development “, paper presented at the World Bank’s Regional Bank
conference on development economics, Beijing, 16-17 January 2007, Aalborg University, Department of Business Studies.
Lundvall, B.Å., Maskell, P. (2000) “Nation States and Economic Development: From National System of Production to National Systems of
Knowledge Creation and Learning”, in Clark, G.L., Feldmann, M.P, Gertler, M.S. (eds), Oxford Handbook of Economic Geography, Oxford
University Press.
Lundvall, B.Å., Johnson, B., Andersen, E.S., Dalum, B. (2002) “National Systems of Production, Innovation and Competence Building”,
Research Policy, Vol. 31 213-231.
Manning, N., Matsuda, Y. (2000) “Difficulties with Autonomous Agencies”, Administrative & Civil Service Reform, Vol. 7, No. 20. Available at:
http:
//web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTPUBLICSECTORANDGOVERNANCE/EXTADMINISTRATIVEANDCIVILSERV
ICEREFORM/0,,contentMDK: 20133966~menuPK: 1919961~pagePK: 210058~piPK: 210062~theSitePK: 286367,00.html, (15.03.2007).
Marshall, A. (1907) “The Social Possibilities of Economic Chivalry”, The Economic Journal, Vol. 17, No. 65, pp. 7-29. Available at: http:
//links.jstor.org/sici?sici=0013-0133(190703)17%3A65%3C7%3ATSPOEC%3E2.0.CO%3B2-7, (11.04.2007).
Massey, A. (1997) “Management, Politics and Non-Departmental Public Bodies”, Public Money & Management, Vol. 17 Issue 2, pp. 21-25.
Mattli, W., Büthe. (2005) “Accountability in Accounting? The Politics of Private Rule-Making in the Public Interest”, Governance: An
International Journal of Policy, Administration, and Institutions, Vol. 18, No. 3, pp. 399-429.
Menrad, K. et. al. (2002) Research on the Estonian Biotechnology Sector Innovation System, final report submitted to Enterprise Estonia, Tallinn,
Fraunhofer Institute for Systems and Innovation Research (Fraunhofer ISI), February 2002. Available at:
www.riigikantselei.ee/failid/Research_on__Estonian_Biotechnology_Innovation_System___Frau.pdf, (20.04.2007).
Metcalfe, S. (1994) “Evolutionary Economics and Technology Policy”, the Economic Journal, Vol. 104, No. 425, pp. 931-944.
Milward, H.B. (2000) “Governing the Hollow State”, Journal of Public Administration Research and Theory (Transaction), Vol. 10, Issue 2, pp.
359-380.
Milward, H.B. (1996) “Symposium on the Hollow State: Capacity, Control, and Performance in Interorganisational Settings”, Journal of Public
Administration Research and Theory, Vol. 6, Issue 2, pp. 193-195.
Mintzberg, H. (1996) “Managing Government – Governing Management”, Harvard Business Review, May-June, pp. 75-83.
Moreau, F. (2004) “The Role of the State in Evolutionary Economics”, Cambridge Journal of Economics, Vol. 28, No. 6, pp. 847-874.
Mothe, J. (2004) “The Institutional Governance of Technology, Society, and Innovation”, Technology in Society, Vol. 26, Issues 2-3, pp. 523-
536.
Muuli, V. (2005) Biotehnoloogia sektori ülevaade Eestis 2004-2005, Eesti Geenikeskus. Available at: http:
//www.genomics.ee/files/menu/biotehnoloogia_eestis_2004-2005.pdf, (24.01.2007).
National Audit Office of Estonia (2003) Tiigrihüppe” programm Eesti üldhariduskoolis (The Tiger Leap Program in Estonian Schools of
General Education), National Audit Office of Estonia. Available at: http: //www.riigikontroll.ee/audit.php?audit=312, (15.12.2006).
Nelson, R.R. (2004) “The Challenge of Building an Effective Innovation System for Catch-Up”, Oxford Development Studies, Vol. 32, No. 3, pp.
365-374.
Nelson, R.R. (2006) “Economic Development from the Perspective of Evolutionary Economic Theory”, Working Papers in Technology
Governance and Economic Dynamics 2, the Other Canon Foundation, Tallinn University of Technology. Available at:
http://hum.ttu.ee/wp/paper2.pdf, (01.01.2007).
Nelson, R.R., Winter, J.G. (1982). An Evolutionary Theory of Economic Change, Cambridge, Massachusetts and London, England: the Belknap
Press of Harvard University Press, pp. 255-272.
OECD (2005) Governance of Innovation Systems, Volume 1, Synthesis Report, OECD.
OECD (1999). Managing National Innovation Systems, Paris, pp. 21-48. Available at: http:
//www.regione.piemonte.it/trasporti/prss/niss/dwd/biblioteca/documenti/managing.pdf, (11.04.2007).
Ojakivi, M. (2004) “Geenivaramu keskendub haigete andmetele”, Eesti Päevaleht 26 January 2004.
Osborne, M., Oberski, I. (2004) “University Continuing Education: the Role of Communications and Information Technology”, Journal of
European Industrial Training, Vol. 28 No. 5, pp. 414-428.
Pailing, M. (2002) “E-learning: Is It Really the Best Thing since Sliced Bread?”, Industrial and Commercial Training, Vol. 34, No. 4, pp. 151-
155.
Pavitt, K. (1984) “Sectoral Patterns of Technical Change: Towards a Taxonomy and a Theory”, Research Policy, Vol. 13, Issue 6, pp. 343-373.
Perez, C. (2001) “Technological Change and Opportunities for Development as a Moving Target”, Cepal Review, Vol. 75, pp. 109-130.
Available at: http: //www.eclac.cl/publicaciones/xml/5/20135/lcg2150i_Perez.pdf, (01.04.2007).
Perez, C. (2002) Technological Revolutions and Financial Capital. The Dynamics of Bubbles and Golden Ages, Cheltenham –Northampton, MA:
Edward Elgar Publishers.
Perez, C. (2004) “Technological Revolutions, Paradigm Shifts and Socio-Institutional Change”, in Reinert, E. (ed), Globalization, Economic
Development and Inequality: An alternative Perspective, Cheltenham, UK, Northampton, MA, USA: Edward Elgar, pp. 217-242.
Peters, G.B., Savoie, D.J. (1994) “Civil Service Reform: Misdiagnosing the Patient”, Public Administration Review, Vol. 54, No. 5, pp. 418-425.
Margit Suurna – The Influence of Quangos on National Systems of Innovation – Case Studies of the Estonian
Genome Project and e-Learning Initiatives
30
Peters, G.B. (2006) “Public Accountability of Autonomous Public Organizations”, in Savoie, D. (ed), Restoring Accountability – Research
Studies: Volume 3, Linkages: Responsibilities and Accountabilities, 2 February, pp. 297-327. Available at: http:
//epe.lacbac.gc.ca/100/206/301/pco-bcp/commissions/sponsorship-ef/06-03-06/www.gomery.ca/en/phase2report/volume3/cispaa_vol3_full.pdf,
(15.04.2007).
Pliatzky, L. (1992) “Quangos and Agencies”, Public Administration, Vol. 17, pp. 555-563.
Pollitt, C., Talbot, C., Caulfield, J., Smullen, A. (2004). Agencies: How Governments do Things through Semi-Autonomous Organizations,
Palgrave Macmillan.
Pollitt, C., Bouckaert, G. (2004) Public Management Reform. A Comparative Analysis, second ed., Oxford University Press, pp. 6-102.
Porter, M. (2000) “Locations, Clusters and Company Strategy” in Clark, G.L., Feldmann, M.P., Gertler, M.S. (eds), Oxford Handbook of
Economic Geography, Oxford University Press.
Randma-Liiv, T., Tõnnisson, K. (2006) Country Public Management Profile: ESTONIA, NISPAcee Annual Conference Ljubljana, 11-13 May
2006 WGII: The Impact of Public Management Reforms in CEE and the CIS. Available at: http:
//unpan1.un.org/intradoc/groups/public/documents/NISPAcee/UNPAN025562.pdf, (15.04.2007).
Rasmussen, K., Malloy, D., Agarwal, J. (2003) “The Ethical Climate of Government and Non-Profit Organizations”, Public Management Review,
Vol. 5, Issue 1, pp. 83-97.
Reid, A., Nauwelaers, C. (2002) “Learning Innovation Policy in a Market-based Context: Process, Issues and Challenges for EU Candidate-
countries“, Journal of International Relations and Development, Vol. 5, pp. 357-379.
Reinert, E.S. (2004) How Rich nations got Rich. Essays in the History of Economic Policy, Centre for Development and the Environment,
University of Oslo. Available at: http: //www.sum.uio.no/publications/pdf_fulltekst/wp2004_01_reinert.pdf, (01.03.2007).
Reinert, E.S. (1999) “The Role of the State in Economic Growth”, Journal of Economic Studies, Vol. 26, 4/5, pp. 268-326.
Reinert, S.A., Reinert, E.S. (2003) An Early National Innovation System: the Case of Antonio Serra’s 1613 Breve Trattato, Institutions and
Economic Development/Istituzioni e Sviluppo Economico, Vol. 1, No. 3. Available at http:
//www.othercanon.org/uploads/Reinert%20x%202%20Institutions%20and%20Economic%20Development.pdf, (13.04.2007).
Rhodes, R.A.W. (1994) “The Hollowing Out of the State: the Changing Nature of the Public Service in Britain”, Political Quarterly Publishing,
Vol. 65, No.2, pp. 138–151.
Riigi infosüsteemide osakond [Department of State Information Systems] (2007). Infotehnoloogia avalikus halduses. Aastaraamat 2007
[Information Technology in Public Administration of Estonia, Yearbook 2007], Majandus- ja Kommunikatsiooniministeerium. Available at:
http://www.riso.ee/et/pub/2007it/Aastaraamat2007.pdf (01.01.2008).
Rozental, V., 2001. “Eesti Geenivaramu nõukogu koguneb kolme nädala pärast”, Äripäev, 26 April 2001.
Rozental, V., 2006. “Teadlastel lootus geeniprojekt üles sulatada”, Äripäev, 20 January 2006.
Samier, E. (2005) “Toward a Weberian Public Administration: The Infinite Web of History, Values, and Authority in Administrative
Mentalities”, Halduskultuur, Vol. 6, pp. 60-94.
Sharif, K. (2006) “Emergence and Development of the National Innovation Systems Concept”, Research Policy, Vol. 35, pp. 745-766.
Schumpeter, J. (2002) The Theory of Economic Development, ed. by Elliott.
Shleifer, A. (1998) State versus Private Ownership, National Bureau of Economic Research, Cambridge MA, pp. 1-17.
Shriner, R.D. (1973) “Governance Problems in the World of the Future”, Public Administration Review, Vol. 33, Issue 5, pp. 449-455.
Siemon, C. (2006) Endogenity of Money and Financial Entrepreneurship: Financing Innovation from an Evolutionary Perspective, 11th ISS
Conference – Nice/Sophia-Antipolis, France, June 21-24 2006 “Innovation, Competition and Growth: Schumpeterian Perspectives“. Available at:
http: //www.wiwi.uni-marburg.de/Lehrstuehle/EinrInst/Mafex/Publikationen/Dokumente/mafex_sc_endmoney_finentr.pdf, (11.04.2007).
Singer, H.W. (1950) “The Distribution of Gains between Investing and Borrowing Countries”, the American Economic Review, Vol. 40, No. 2,
pp. 473-485.
Spielman, R.S., Richard S., Bastone, L.A., Burdick, J.T., Morley, M., Ewens, W.J., Cheung, V.G. (2007) “Common Genetic Variants Account
for Differences in Gene Expression among Ethnic Groups”, Nature Genetics, published online 7 January 2007. Available at:
http://www.nature.com/ng, (01.03.2007).
Stevens, P., Weale, M. (2003) “Education and Economic Growth”, paper provided by National Institute of Economic and Social Research in its
series NIESR Discussion Papers, No. 221. Available at: http://www.niesr.ac.uk/pubs/dps/dp221.pdf, (01.04.2007).
Styhre, A. (2006) “Science-based Innovation as Systematic Risk-Taking. The Case of New Drug Development”, European Journal of Innovation
Management, Vol. 9, No. 3, pp. 300-311.
Sutrop, M., Simm, K. (2004) “The Estonian Healthcare System and the Genetic Database Project: From Limited Resources to Big Hopes”,
Cambridge Quarterly of Healthcare Ethics, Vol. 13, pp. 254–262.
Suurna, M., Kattel, R. (2008) Next Steps in Developing Information Society Services in the New Member States: the Case of eLearning, Report
for Institute of Prospective Technological Studies (IPTS), Tallinn University of Technology, forthcoming.
Tavits, M., Annus, T. (2006) “Agencification in Estonia”, Public Administration and Development, Vol. 26, pp. 3-14.
Temple, J. (2002) “Growth Effects of Education and Social Capital in the OECD Countries”, Historical Social Research, Vol. 27, Issue 4, pp. 5-
46.
Thatcher, M., Stone Sweet, A. (2002) “Theory and Practice of Delegation to Non-Majoritarian Institutions”, West European Politics, Vol. 25, No.
1, pp. 1–22.
Margit Suurna – The Influence of Quangos on National Systems of Innovation – Case Studies of the Estonian
Genome Project and e-Learning Initiatives
31
van Thiel, S. (2004) “Trends in the Public Sector: Why Politicians Prefer Quasi-Autonomous Organizations”, Journal of Theoretical Politics,
Vol. 16, No. 2, pp. 175-201.
Tiits, M., Kalvet, T., Kattel, R. (2005) Made in Estonia, Tartu: Balti Uuringute Instituut. Available at: http:
//www.google.se/search?hl=sv&q=made+in+estonia&btnG=Google-s%C3%B6kning&meta=, (11.01.2006).
Toots, A., Plakk , M., & Idnurm, T. (2004) Tiger in Focus. Executive Summary, Estonian Tiger Leap Foundation and Tallinn Pedagogical
University. Available at: http://www.tiigrihype.ee/eng/publikatsioonid/summary.pdf (01.04. 2007).
Trott, P. (2002) Innovation Management and New Product Development, Second Edition, University of Portsmouth Business School, Financial
Times Prentice Hall, pp. 31-52.
Utterback, J. (1996) “Innovation and Industrial Evolution”, in Mastering the Dynamics of Innovation, pp. 79-102.
Vaata Maailma (2004) Koolitusprojekti kokkuvõte [Look@World Foundation’s report on Internet training project].
Wisniewski, S.C. (1992) “A Framework for Considering the Contracting Out of Government Services”, Public Personnel Management, Vol. 21,
No. 1, pp. 101-117.
Legal Acts
Appropriation of Funds (for the Genome Project), Regulation no 36-k of the Government of the Republic 23 January 2004. RT I 2004, 11, 158;
and the respective amendment Regulation no 873-k of the Government of the Republic 15 December 2004. RT I 2004, 155, 2353.
Basic Schools and Upper Secondary Schools Act. RT I 1993, 63, 892.
Draft of Human Genes Research Act (488 SE), first reading 20 September 2000, the Report of the Riigikogu.
E-Memorandum 2006. Available at: http://portaal.e-uni.ee/uudiskiri/e-uni/memorandum.
Establishment of Estonian Genome Project Foundation, Regulation no 177-k of the Government of the Republic 20 March 2001. RTL 2001, 37,
512.
Establishment of Estonian Information Technology Foundation, Regulation no 203-k of the Government of the Republic 14 March 2000. RTL
2000, 34, 486.
Establishment of Tiger Leap Foundation, Regulation no 147-k of the Government of the Republic 18 February 1997. RT I 1997, 16, 278.
Estonian Higher Education Strategy for 2006-2015. Available at: http://www.hm.ee.
Estonian Information Society Development Plan for 2013. Available at: http://www.riso.ee/et/?q=infopoliitika/arengukava.
Estonian National Development Plan for the Implementation of the EU Structural Funds SPD 2004-2006. Available at:
http://www.struktuurifondid.ee/failid/VV_kinnitatud_RAK.pdf.
Explanatory Letter for the Draft of Human Genes Research Act, Bill no 488 SE I. Available at:
http://web.riigikogu.ee/ems/perl/f.pl?file=003672949.
Framework for Teacher Training, regulation no 381 of the Government of the Republic, 22 November 2000. RT I 2004, 72, 509; RT I 2007, 53,
357.
Government of the Republic Act. RT I 1995, 94, 1628.
Human Genes Research Act, approved by Riigikogu 13 December 2000. RTI 2000, 104, 685.
Human Genes Research Act, approved by Riigikogu 14 February 2007. RTI 2007, 22, 111.
Knowledge-based Estonia: Estonian Research and Development Strategy 2002-2006. Available at:
http://www.riigikantselei.ee/failid/TAstrateegia.pdf.
Knowledge-based Estonia: Estonian Research and Development and Innovation Strategy 2007-2013. Available at:
http://www.akadeemia.ee/_repository/File/ALUSDOKUD/Knowledge-based%20Estonia%20II.pdf.
Learning Tiger – the Development Plan of e-Learning in General Education in 2006-2009. Available at:
http://www.tiigrihype.ee/arhiiv_1.php?uID=268.
Lifelong Learning Strategy for 2005-2008. Available at: http://www.hm.ee/index.php?popup=download&id=3810.
National Strategic Reference Framework 2007-2013. Available at: http://www.struktuurifondid.ee/public/Estonian_NSRF_21June07_ENG.pdf
(accessed Dec, 2007)
National Support Program for the ICT in Higher Education Tiger University 2002-2004. Available at: http://www.eitsa.ee/tiigriylikool/index.asp.
National Support Program for the ICT in Higher Education Tiger University Plus 2005-2008. Available at:
http://www.eitsa.ee/tiigriylikool/tiigriylikool_pluss_programm.asp#3.
Principles of the Estonian Information Policy for 2004-2006. Available at: http://www.riso.ee/en/files/Policy.pdf.
Professional Standard for Teachers. Available at: http://www.hm.ee.
Regulation of National Curriculum for Basic Schools and Upper Secondary Schools. RT I 2002, 20, 116.
State Budget Law for the year of 2000. RTI, 2000, 1, 1.
State Budget Law for the year of 2007. RTI 2006, 62, 465.
Strategy for State Budget 2007-2013. Available at: http://www.fin.ee/doc.php?13502.
Margit Suurna – The Influence of Quangos on National Systems of Innovation – Case Studies of the Estonian
Genome Project and e-Learning Initiatives
32
Strategy of the Estonian e-Learning Development Centre 2007-2012. Available at: http://www.e-uni.ee/documents/strat_final_en_web.pdf.
The Terms and Order of the Correspondence of Textbooks and Wordbooks to the National Curriculum and Specification for Textbooks and
Wordbooks and Other Educational Literature. Decree no 65 of the Minister of Education and Research, 16 October 2007.
Tiger Leap Plus – the Development Plan for e-Learning in General Education in 2001-2005. Available at:
http://www.tiigrihype.ee/tiiger_pluss/strateegia.html.
University Act. RT I 1995, 12, 119.
Web-pages
Estonian E-university, http: //www.e-uni.ee/index.php?main=120.
Estonian E-VocationalSchool, http: //www.e-vet.ee.
Estonian Genome Foundation, http: //www.genomics.ee/index.php?lang=est&show=24.
Estonian Genome Project Foundation, http: //www.geenivaramu.ee.
Estonian Information Technology Foundation, http: //www.eitsa.ee.
Foundation for Lifelong Learning Development (INNOVE), http: //www.INNOVE.ee/ee/?p=2&op=page&pID=377&action=search.
Statistics Estonia, http: //www.stat.ee.
Statistical Office of the European Commission, Eurostat, epp.eurostat.ec.europa.eu.
Tiger Leap Foundation, http: //www.tiigrihype.ee/eng/index.php.
